Targeted mutagenesis and genetic analysis of a Drosophila receptor-linked protein tyrosine phosphatase gene.
Several Drosophila receptor-linked protein tyrosine phosphatases (R-PTPs) are selectively expressed on axons of the developing embryonic central nervous system. The extracellular domains of these axonal R-PTPs are homologous to neural adhesion molecules. Thus, R-PTPs may directly couple cell recognition to signal transduction via control of tyrosine phosphorylation. To examine the function of these molecules during nervous system development, we wished to generate mutations in R-PTP genes. It was unclear whether a mutation in a single R-PTP gene would confer lethality, however, because the similarities in sequence and expression pattern between the axonal R-PTPs suggest that they may have partially redundant functions. To circumvent this problem, we developed a directed mutagenesis strategy based on local transposition of P elements, and used this approach to isolate a null mutation in the DPTP99A gene. This strategy, which we describe in detail here, should be applicable to any Drosophila gene within a lettered division of an appropriately marked P element. Flies lacking DPTP99A expression are viable and fertile, and we have been unable to detect any alterations in the embryonic nervous system of DPTP99A embryos using a variety of antibody markers.